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Specification 

1. Title of the Invention 

A method for producing fish paste products 

2. Claim 

A method for producing fish paste products characterized in that 
frozen ground fish meat is sheared and ground while keeping the said 
meat at the start of the grinding in a frozen state by setting its 
temperature at -20°C or below. 

3. Detailed Description of the Invention 

Fish paste product is referred to Japanese traditional food 
inherited from ancient times, and has conventionally been produced 
by kneading ground fish meat with common salt and other materials 
in a grinding machine. Recent practices are more likely to adopt, 
rather than the grinding machine, a variety of cutters having blades 
rotating at a high speed, where their operations and actions remained 
almost similar to those of the grinding machine. That is, fish 
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meat is kneaded with common salt to allow salting-in proteins eluted, 
and the obtained ground fish meat is appropriately formed and then 
heated, which results in highly elastic products unlike the original 
fish meat. 

Fish meat as a material has been collected from fish bodies, 
which might be followed by soaking in water as required, and then 
dewatered to be used immediately. It becomes, however, quite rare 
in recent years to use such fresh fish meat immediately, and instead, 
it has been becoming more general to use "frozen ground fish meat" 
as a material prepared by processing fish bodies at their production 
sites and then rapidly frozen. 

"Frozen ground fish meat" is distributed at -20°C or below, and 
it is subjected to grinding after being thawed by, for example, 
allowing it to stand in a refrigerator or at room temperature, or 
further by heating in a electromagnetic thawing device. Since 
the grinding effected in a grinding machine will reduce the material 
temperature by approx. 2°C due to added salt, many tiny ice blocks 
can generate and drift in the paste unles-s the material temperature 
is set at not lower than +3°C, which will result in inhomogeneous 
products. Thus, for the case with a grinding machine, it has been 
necessary to thaw ground fish meat so that the material temperature 
could rise at least up to refrigerating temperature- 

On the other hand, a sort of machine equipped^"with ~a 
shear blade, such as a silent cutter, is available for the grinding 
even at lower temperature since it can crash ice blocks if they should 
occur, but it can generate awful noise and vibration in the shearing 
process for the frozen material. It is thus common practice to 
grind the material after being thoroughly thawed or half-thawed. 

The present inventors have found from a series of investigations 
that the lower the temperature of the thawed ground fish meat goes, 
the higher the quality of the product becomes, and that in particular- 
shearing and grinding the material as frozen at -20°C or below would 
result in remarkably improved quality of the products. 

The material temperature denoted in this specification means 
temperature of the ground fish meat at the start of the grinding. 
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rather than temperature variable after the start of the grinding. 

Quality of the products depends on rupture strength and 
deformation ratio as discussed in Journal of Japanese Fishery 
Association Vol.35, 88-95 (1970) . The rupture strength is 
adjustable with factors other than fish meat; occurrence of setting 
or addition of starch will raise the strength, and addition of water 
or glair will lower it. Unlike the rupture strength readily 
adjustable, the deformation ratio cannot be altered arbitrarily. 
Raising the deformation ratio will improve elastic touch typical 
to ground fish meat products, but lowering it will increase 
uncomfortable "brittle" touch of tasting. Lower deformation ratio 
is easily attainable by adding oxidizing agent or lowering pH. 

As described in the above, it has been easy to increase or 
decrease the rupture strength and to decrease the deformation ratio, 
but has been very difficult to artificially increase the deformation 
ratio which can contribute most effectively in improving the product 
quality. 

The present inventors found that the frozen ground fish meat 
subjected to the grinding without being thawed resulted in the 
products with higher deformation ratio and excellent tasting touch, 
to complete this invention. 

Frozen ground fish meat used in implementing a. method of this 
invention is any of those ordinarily used in producing ground fish 
meat products originated from walleye pollack, croaker, Atka 
mackerel and so forth. 

Machines available in this invention is silent cutter, 
Stephan ' s cutter or any of those shearing fish meat with a high-speed 
rotating blade. Whereas a grinding machine, effecting no shearing 
operation, is not available in this method. 

Although frozen ground fish meat block in its entirety is 
allowable in implementing the present method, it may still more be 
advantageous if the frozen ground fish meat is processed into thin 
strips using a frozen cutter, band saw and so on. 

It is also beneficial to previously add common salt or any other 
sub-materials before starting the grinding at a material 
temperature of -20°C or below, since it can allow rapid rise of the 
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material temperature to accelerate disappearance of solid 
components. The temperature is kept at not higher than 0°C for a 
while after the start of the grinding, where stopping the rotation 
will adversely affect production since a number of tiny ice blocks 
will immediately emerge. Temperature not lower than +5°C, where 
no tiny ice blocks can appear, is suitable for the production which 
is followed by forming and heating according to usual processes. 
Temperature of +25°C or above, hov/ever, will immediately cause 
setting. Thus a preferable range of the production temperature 
is between approx . +5 to 20*^0. 

Rupture strength and deformation ratio somewhat increase as 
the temperature rises beyond +5°C and abruptly drop beyond +20 to 
25°C. The peak values are given in the vicinity of +20 to 25'C and 
tend to vary to a small extent depending on the thawing temperature . 
It was found that the material temperature corresponding to the 
peak became lower as the initial material temperature in the grinding 
was lowered, where the peak appeared at (1) +20"^: for the unthawed 
and (2) as high as 25°C for the full-thawed. 

The next paragraphs will describe examples in detail. 
Example 1 . 

Kamaboko (a kind of boiled fish paste) was produced according 
to a blending as listed in Table 1, Frozen ground fish meat of 
walleye pollack was used in three ways as (1) unthawed (-25''C) , (2) 
allowed to stand in a refrigerator at 5°C for 4 hours, and (3) allowed 
to stand overnight in a refrigerator at 5°C. The meat (1) was cut 
into thin strips using a frozen cutter and meats (2) and (3) were 
shaped into sticks of approx . 5 cm thick, approx. 5 cm wide and approx . 
20 cm long. 

Stephan's cutter Model VM-12 with a rotating speed of 1,500 
rpm was used and charged with 3 kg of each meat. Another 1 . 5 kg 
portion of the ground fish meat, but only such that (3) allowed to 
stand overnight at 5°C, was also ground according to the same 
blending using a Ishikawa Mixing Machine No .20. 



All materials listed in the blend list were thrown into the 
cutter at the start of the grinding, material temperature was 
measured at a regular interval, the material was sampled, put into 
a 30 mm diameter case, which is immediately followed by boiling in 
hot water at 85°C for 30 min, cooled in running water, stored 
overnight in a refrigerator at 5°C, and cut in a thickness of 30 
mm to be subjected to measurement of rupture strength and deformation 
ratio using a rheometer and 7 mm diameter plunger. 

Changes in material temperature vs. time were shown in Figs. 
1 and 2, and relations between rupture strength and deformation ratio 
were shown in Figs. 3 to 6 . 

Fig. 1 shows changes in the material temperature for the case 
with Stephan's cutter. The dots correspond to points of 

temperature measurement, among which numbered dots correspond to 
points of sampling for the measurement of the physical properties. 
Because tiny ice blocks appear at 0°C or below and could result in 
inhomogeneous product, the sam.ple was collected only when the 
material temperature rose above 0°C . 

Irrespective of being thawed or unthawed, all cases showed 
similar temperature ascending curves after the material temperature 
went above 0°C . Only the case (1) started unthawed, however, showed 
different temperature profile at and below 0°C. That is, the 
unthawed sample was kept at -3 to O^'C for 12 min. It is supposed 
that, when the rotation is ceased for the temperature measurement, 
the water immediately solidified to produce ice, heat of melting 
of which is exceptionally large, and stored heat, so that the 
material temperature appeared to be kept at almost constant despite 
an actual material temperature was more lower. 

Figs . 3 to 5 show changes in the physical properties . All cases 
showed changes almost similar to a hysteresis curve, in which the 
rupture strength and deformation ratio gradually increased from the 
start of the grinding, peaked at approx. 25°C, and the both values 
decreased afterward. The peak is a point where setting will 
immediately occur. The peak material temperature was likely to 
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become somewhat lower as the initial material temperature of the 
ground fish meat became lower. This was supposed to be due to 
accelerated setting since, as described later, a better quality 
level of the fish meat was found in the case of the unthawed meat 
with the initial material temperature not higher than -20°C. 

The rupture strength and deformation ratio peaked at different 
positions for individual thawing conditions, where higher peak was 
given by lower thawing temperature, and the maximum by the unthawed . 
It was thus found that product quality is strongly affected by 
presence or absence of thawing or by its conditions even if the same 
frozen ground fish meat was used, and that improved product quality 
was obtained for the unthawed. 

What is presumable from the fact is that thawing the frozen 
ground fish meat degrades quality of the fish meat and that its extent 
becomes more eminent as the material temperature varies from 
freezing temperature toward refrigerating temperature. 

Meanwhile, sample 1 shown in Fig. 3 is already located at a 
position corresponding to a relatively high rupture strength and 
deformation ratio, which is almost close to the peak. This 
indicates that, as shown in Fig. 1, the unthawed sample has already 
been ground for as long enough as 11 min. below 0°C. 

Changes in the physical properties by the grinding machine also 
show, as illustrated in Fig. 6, a hysteresis curve but with a smaller 
range of variation. A position of the peak is lower than those 
in Figs. 3 and 4 in terms of deformation ratio. Grinding time 
corresponded to the peak is approx . one hour (Fig. 2) , which is long 
enough for the grinding. It is thus supposed that degradation of 
the product quality is mainly reflected to reduced deformation ratio 
and less reflected to rupture strength. 

Fig. 5 shows a case of high-speed shearing after fully thawed 
to reach the refrigerating temperature, where deformation ratio is 
similar to that obtained by a grinding machine while rupture strength 
is remained small. This may because, as is clear from Fig.l, the 
peak had already been passed before the grinding reached a sufficient 
level due to a relatively high starting temperature. 
Example 2 , 
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Kamaboko was produced according to a blending as shown in Table 
2. The frozen ground fish meat was used in two ways as (1) unthawed 
(material temperature of -23'C) and cut into pieces of 0.5 to 1 cm 
thick and 5 cm square, and (2) allowed to stand overnight at 5°C, 
similarly to case (3) in Example 1. 

A Silent cutter (product of Hanaki Seisakusho, Model H250) was 
used for grinding at a rotating speed of 1, 500 rpm. The ground 
fish meat was crushed and then treated in every 5 minutes similarly 
as described in Example 1. Another processing relates to the 
grinding for 25 to 30 min., casing, setting at lO^'C for 2, 4 or 6 
hours, boiling at 85'C for 30 min and similar measurements. 

Changes in the material temperature and physical properties 
are shown in Figs - 7 and 8, respectively. The unthawed group heated 
immediately after the grinding shows rupture strength and 
deformation ratio generally higher than those of the fully thawed 
group (Fig. 8) . Setting from halfway of the hysteresis results 
in increases both in the rupture strength and deformation ratio with 
the setting time, and the increase is more noticeable in the rupture 
strength . 

As for effects of the setting on the (1) unthawed group and 
(2) fully-thawed group, the deformation ratio is larger in general 
for (1) with a larger deformation ratio at the starting point, since 
varying tendency of the physical properties is almost equal for both 
groups. The rupture strength increases on an average until after 
6 hours for material (1), whereas stops increasing after 2 hours 
for material (2) due to cessation of the setting. 

These phenomena indicate that the temperature of the ground 
fish meat at the start of the grinding also affects setting 
capability. Material (1) after 4- and 6-hour settings appeared 
as very flexible and provided the best tasting touch despite the 
rupture strength being remained at around 1.5 kg/cm^. 
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Table 1 Blend List 



Frozen ground walleye pollack meat SA 

Common salt 

Neriaji 

Sweet cooking sake 
Potato starch 
Ice water 


1, OOOg 
30 
10 
30 
100 
500 


Total 


1, 670 


*^ Flavoring product of Ajinomoto Co., Inc. 
Table 2 Blend List 


Frozen ground walleye pollack meat SA 

Common salt 

Neriaji 

Sweet cooking sake 

Glair 

Ice water 


8, OOOg 
240 
80 
240 
1, 600 
1, 600 


Total 


11,760 



Flavoring product of Ajinomoto Co., Inc. 



4. Brief Description of the Drawings 

Fig.l shows changes in material temperature vs. time of grinding 
using Stephanas cutter; Fig. 2 shov/s changes in material temperature 
vs. time of grinding using a grinding machine; Fig. 3 shows changes 
in physical properties of an unthav;ed material processed with 
Stephan's cutter; Fig. 4 shows changes in physical properties of a 
half-thawed material processed with Stephan's cutter; Fig. 5 shows 
changes in physical properties of a fully-thawed material processed 
with Stephan's cutter; Fig. 6 shows changes in physical properties 
of a fully-thawed material processed with a grinding machine ; Fig. 7 
shows changes in material temperature vs. time of grinding using 
a silent cutter; and Fig. 8 shows changes in physical properties of 
unthawed and fully-thawed materials processed with a silent cutter. 

Applicant Ajinomoto Co., Inc. 



- 8 - 



Fig. 1 

Temperature (°C) 

Time (minute) 

fully thawed 

half-thawed 

frozen 
Fig. 2 

Temperature (°C) 

Time (minute) 
Fig. 3, Fig. 4, Fig. 5, Fig. 6 

Deformation ratio 

Rupture strength (kg/cm^) 
Fig. 7 

Temperature (°C) 
Time (minute) 
thawed 
unthawed 
Fig. 8 

Deformation ratio 
Rupture strength (kg/cm^) 
unthawed 
fully thawed 

O heated immediately as frozen 

A setting at lOt as frozen 

O heated immediately after fully thawed 

A setting at 10°C after fully thawed 



- 9 - 



Fig. 1 




Time (minute) 




* ■ ' ■ * ' ' ' t , ■■ J-. — - . ■ ■ 

10 20 30 40 50 60 70 80 90 100 110 



Time (minute) 



Fig. 3 



0.7 



^ 0.6 

o 

0.4 

a 

^ 0.3 

Q 

0.2 




0.1 



0.5 



1-0 1.5 

Rupture strength (kgXcnf) 



0.7 



0.6 



Fig. 4 



0.5 



.2 0.4 

§ 0.3 

O 

Q 




O.I 



1.0 1.5 

Rupture strength (kg/cirf) 



0.7 



o 






0.6 












0.5 


o 










0.4 


S 








O 


0.3 


CD 




Q 






0.2 




0.1 




0 



Fig. 5 



0.5 



I.O 1.5 

Rupture strength (kg/cnf) 



0.7 



Fig. 6 



cd 



0.6 



o 

Cd 0.4 

B 
o 

Q 

0.2 



2 2.4 



,4^ 



0.1 



0-5 1.0 1.5 

Rupture strength (kg/cirf) 



Fig. 7 



30 . 



25 



20 



15 



10 



15 



unthawed 




10 20 30 40 



50 60 70 BO 90 100 110 



Time (minute) 



0.8 



0.7 



0.6 



o 

0.5 



B 
o 

CD 

Q 



0.4 



0.3 



0.2 . 



unthawed 



fully thawed 



Fig. 8 




0,1 



O heated immediately 
as frozen 

A setting at 10 "^C as 
frozen 

• heated immediately 
"after fully thawed 

▲ setting at 10 °C 
after fully thawed 



0.5 



i-O 1.5 

Rupture strength (kg/cmO 



